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FIG. 1A
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FIG. 1B
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FIG. 6B
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FIG. 6D
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SIMULTANEOUS SINGLE OBVERSE AND
REVERSE IMAGING OF COLLECTIBLE
ITEMS

RELATED APPLICATIONS

The subject matter of this application is related to U.S.
Provisional Application No. 63/503,712, filed on 2023 May
22, which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Comic books, trading cards, coins and other collectible
items (any of which may also be referred to herein as a
“collectible”) are bought and sold over the Internet, at trade
shows, and at collectible item dealer stores. There exist
commercial services that authenticate, grade, and encapsu-
late such collectible items. A service typically encapsulates
the item within a tamper-evident transparent plastic case
with a certificate indicating a description and grade of the
item. The service may also capture images of the encapsu-
lated item from obverse and reverse sides for the benefit of
the current or subsequent owners. The graded and encapsu-
lated item, which is then returned by the service to its owner
along with the images, becomes a more marketable item
than one that is not graded, encapsulated, and imaged.

SUMMARY OF THE INVENTION

An imaging system is configured to capture images of
both obverse and reverse sides of a collectible item using a
single image captured by a single camera. The reflective
faces of two flat mirrors are positioned at a 90-degree angle,
and a collectible item is positioned and secured between the
mirrors such that parallel faces of the item or its case are
oriented at a 45-degree angle between the flat mirrors. A
camera is mounted to face the mirrors with its perspective
being parallel to the faces of the item, looking into the
mirrors. The camera can see mirrored reflections of both
faces of the item simultaneously from a single perspective
and can capture views of both faces in a single camera
image. The single image can then be cropped and reverse-
mirrored automatically or manually in software to extract
images of the obverse and reverse sides of the item. The
simultaneous capture of both sides of the item in a single
image makes imaging more efficient and avoids the need to
associate multiple images captured by different cameras or
at different times as being of the same collectible item.

A system simultaneously images opposing sides of a
collectible for each of a plurality of collectibles. The system
can include: a frame; two plane mirrors, each plane mirror
having a flat reflective surface, the two plane mirrors
attached to the frame in a configuration that forms a 90-de-
gree angle between the reflective surfaces of the two plane
mirrors; a holder attached to the frame and configured to
secure the collectible between the two plane mirrors, the
collectible being substantially centered on a geometric plane
extending along a bisection of the 90-degree angle, wherein
each of the opposing sides of the collectible forms a reflec-
tion in one of the plane mirrors; and a camera attached to the
frame, the camera positioned with a field of view oriented
towards the reflections formed in the two plane mirrors, the
field of view being substantially centered within the geo-
metric plane.

The system can further include at least two light sources
attached to the frame, each light source positioned to illu-
minate the collectible directly and by reflection off at least
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one of the mirrors. Each of the at least two light sources can
be positioned to provide light through one of two substan-
tially triangle-shaped openings bounded by the two mirrors.
The number of light sources can be four, and each of the four
light sources can be positioned to provide light through one
of four substantially triangle-shaped openings bounded by
one of the mirrors and a side of the collectible. Each of the
four light sources can be a triangularly shaped diffused light
source. The at least two light sources may be positioned no
closer to the camera than a closest portion of the collectible
being imaged.

The system can further include a computer controlled
robotic arm having an end effector configured for picking
and placing collectibles. The end effector can include one or
more actuatable suction cups. The end effector can include
two sets of suction cups, wherein a first set of suction cups
is configured for holding a first collectible and a second set
of suction cups is configured for holding a second collect-
ible.

The system can further include a conveyor from which
collectibles are picked by the robotic arm for placement in
the holder. The robotic arm can be configured to pick imaged
collectibles from the holder after imaging and replace the
imaged collectibles on the conveyor. The holder can include
at least one pneumatically actuated clamping wall. The
collectible may be a cased collectible item comprising an
item and a transparent plastic case enclosing the item.

The system can further include a computer system com-
prising at least one processor and a memory storing instruc-
tions that cause the computer system to perform a method
comprising: receiving an image captured by the camera;
cropping from the image an obverse side image of the
collectible; cropping from the image a reverse side image of
the collectible; identifying the collectible based on a label on
the collectible as captured within the image; and associating
the cropped side images with the identification of the
collectible.

As will be appreciated by one skilled in the art, multiple
aspects described in this summary can be variously com-
bined in different operable embodiments. All such operable
combinations, though they may not be explicitly set forth in
the interest of efficiency, are specifically contemplated by
this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-B are computer aided design (CAD) drawings
showing two perspectives of an assembly for imaging both
sides of a collectible with a single camera image.

FIGS. 1C-D show additional perspectives of the assembly
without the camera.

FIG. 2 illustrates a schematic of the configuration of the
mirrors, the collectible, and the camera in accordance with
one embodiment.

FIGS. 3A-F are CAD drawings from various perspectives
showing a robotic system for imaging collectibles according
to one embodiment.

FIG. 4 is a CAD drawing showing a robotic system for
imaging collectibles according to one embodiment.

FIGS. 5A-B are CAD drawings showing two different
embodiments of a holder.

FIGS. 6A-E are line drawing reproductions of photo-
graphs taken of a triangularly shaped lighting device for
illuminating a collectible during imaging.

FIGS. 7A-C are line drawing reproductions of a sequence
of three photographs of a system in accordance with one
embodiment in operation.
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FIG. 8 illustrates a general computer architecture that can
be appropriately configured to implement components dis-
closed in accordance with various embodiments.

DETAILED DESCRIPTION

A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent file or records, but otherwise reserves all copyright
rights whatsoever.

In the following description, references are made to
various embodiments in accordance with which the dis-
closed subject matter can be practiced. Some embodiments
may be described using the expressions one/an/another
embodiment or the like, multiple instances of which do not
necessarily refer to the same embodiment. Particular fea-
tures, structures or characteristics associated with such
instances can be combined in any suitable manner in various
embodiments unless otherwise noted. By way of example,
this disclosure may set out a set or list of a number of options
or possibilities for an embodiment, and in such case, this
disclosure specifically contemplates all clearly feasible com-
binations and/or permutations of items in the set or list.

EXAMPLE EMBODIMENTS

FIGS. 1A-B are computer aided design (CAD) drawings
showing two perspectives of an assembly for imaging both
sides of a collectible with a single camera image. Two
mirrors are supported and secured within a frame such that
there is a 90-degree angle between the reflecting surfaces of
the two mirrors. The frame also supports a holder that
releasably secures a collectible aligned in a geometric virtual
plane that bisects the 90-degree angle between the reflecting
surfaces. A camera is shown hovering above the collectible
and is supported by a portion of the frame which has been
omitted from the image for the sake of simplicity.

FIGS. 1C-D show additional perspectives of the assembly
without the camera.

FIG. 2 illustrates a schematic of the configuration of the
mirrors, the collectible, and the camera in accordance with
one embodiment.

FIGS. 3A-F are CAD drawings from various perspectives
showing a robotic system for imaging collectibles according
to one embodiment. A robot arm uses suction cups to lift a
cased collectible item off a conveyor belt and place it in a
holder or stage between the mirrors before moving out of the
camera’s field of view. The holder can include a pneumati-
cally actuated clamping mechanism to hold the collectible in
place once it is placed by the robot arm and during imaging.
Light sources to illuminate the collectible can be positioned
to shine light through each of two triangular spaces that are
formed between each face of the collectible item and a
facing mirror. Once the image is captured, the robot can
again grab the collectible using suction cups as it is released
from the holder and can place another collectible in the
holder for imaging.

In one embodiment, the robot arm is configured to hold an
already imaged collectible with one set of suction cups and
another yet to be imaged collectible with another set of
oppositionally disposed suction cups so that the one collect-
ible can be quickly replaced with the other with less move-
ment of the robot arm.
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FIG. 4 is a CAD drawing showing a robotic system for
imaging collectibles according to one embodiment. The
arrows in the image show the direction of light being
projected by overhead lights which reflects off the mirrors to
illuminate the collectible.

FIGS. 5A-B are CAD drawings showing two different
embodiments of a holder with a clamping mechanism for
holding a collectible in place for imaging both obverse and
reverse sides simultaneously.

FIGS. 6A-E are line drawing reproductions of photo-
graphs taken of a triangularly shaped lighting device for
illuminating a collectible during imaging. The original pho-
tographs, which provide more detail, can be found in the
as-filed drawings in the patent application file history. FIG.
6A shows one such lighting device positioned adjacent to a
test mirror assembly with a collectible held in place between
the mirrors, and it should be noted that the depicted images
of the front and back of the collectible in this drawing are
shown as reflected through two mirrors. Although the illus-
trated lighting device is triangularly shaped, other shapes
can be used. In one embodiment, the light source emits light
that illuminates the collectible from no position that is closer
to the camera than a closest part of the collectible. By
keeping the light source at least as far away as the closest
portion of the collectible, reflections from the light source by
the mirrors into the camera can be reduced or eliminated.

FIGS. 7A-C line drawing reproductions of a sequence of
three photographs of a system in accordance with one
embodiment in operation showing a robot arm with suction
cups moving into place to remove a first previously photo-
graphed collectible from an imaging assembly. The original
photographs, which provide more detail, can be found in the
as-filed drawings in the patent application file history. The
robot arm is also holding a second collectible item with an
oppositionally disposed set of suction cups that will be
placed in the assembly for imaging after the first collectible
is removed.

Computer Implementation

Components of the embodiments disclosed herein, which
may be referred to as methods, processes, applications,
programs, modules, engines, functions or the like, can be
implemented by configuring one or more computers or
computer systems using special purpose software embodied
as instructions on a non-transitory computer readable
medium. The one or more computers or computer systems
can be or include one or more standalone, client and/or
server computers, which can be optionally networked
through wired and/or wireless networks as a networked
computer system.

The special purpose software can include one or more
instances thereof, each of which can include, for example,
one or more of client software, server software, desktop
application software, app software, database software, oper-
ating system software, and driver software. Client software
can be configured to operate a system as a client that sends
requests for and receives information from one or more
servers and/or databases. Server software can be configured
to operate a system as one or more servers that receive
requests for and send information to one or more clients.
Desktop application software and/or app software can oper-
ate a desktop application or app on desktop and/or portable
computers. Database software can be configured to operate
one or more databases on a system to store data and/or
information and respond to requests by client software to
retrieve, store, and/or update data. Operating system soft-
ware and driver software can be configured to provide an
operating system as a platform and/or drivers as interfaces to
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hardware or processes for use by other software of a
computer or computer system. By way of example, any data
created, used or operated upon by the embodiments dis-
closed herein can be stored in, accessed from, and/or modi-
fied in a database operating on a computer system.

FIG. 8 illustrates a general computer architecture 800 that
can be appropriately configured to implement components
disclosed in accordance with various embodiments. The
computing architecture 800 can include various common
computing elements, such as a computer 801, a network 818,
and one or more remote computers 830. The embodiments
disclosed herein, however, are not limited to implementation
by the general computing architecture 800.

Referring to FIG. 8, the computer 801 can be any of a
variety of general purpose computers such as, for example,
a server, a desktop computer, a laptop computer, a tablet
computer or a mobile computing device. The computer 801
can include a processing unit 802, a system memory 804 and
a system bus 806.

The processing unit 802 can be or include one or more of
any of various commercially available computer processors,
which can each include one or more processing cores that
can operate independently of each other. Additional co-
processing units, such as a graphics processing unit 803, also
can be present in the computer.

The system memory 804 can include volatile devices,
such as dynamic random access memory (DRAM) or other
random access memory devices. The system memory 804
can also or alternatively include non-volatile devices, such
as a read-only memory or flash memory.

The computer 801 can include local non-volatile second-
ary storage 808 such as a disk drive, solid state disk, or
removable memory card. The local storage 808 can include
one or more removable and/or non-removable storage units.
The local storage 808 can be used to store an operating
system that initiates and manages various applications that
execute on the computer. The local storage 808 can also be
used to store special purpose software configured to imple-
ment the components of the embodiments disclosed herein
and that can be executed as one or more applications under
the operating system.

The computer 801 can also include communication device
(s) 812 through which the computer communicates with
other devices, such as one or more remote computers 830,
over wired and/or wireless computer networks 818. Com-
munications device(s) 812 can include, for example, a
network interface for communicating data over a wired
computer network. The communication device(s) 812 can
include, for example, one or more radio transmitters for
communications over Wi-Fi, Bluetooth, and/or mobile tele-
phone networks.

The computer 801 can also access network storage 820
through the computer network 818. The network storage can
include, for example, a network attached storage device
located on a local network, or cloud-based storage hosted at
one or more remote data centers. The operating system
and/or special purpose software can alternatively be stored
in the network storage 820.

The computer 801 can have various input device(s) 814
such as a keyboard, mouse, touchscreen, camera, micro-
phone, accelerometer, thermometer, magnetometer, or any
other sensor. Output device(s) 816 such as a display, speak-
ers, printer, or eccentric rotating mass vibration motor can
also be included.

The various storage 808, communication device(s) 812,
output device(s) 816 and input device(s) 814 can be inte-
grated within a housing of the computer, or can be connected
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through various input/output interface devices on the com-
puter, in which case the reference numbers 808, 812, 814
and 816 can indicate either the interface for connection to a
device or the device itself as the case may be.

Any of the foregoing aspects may be embodied in one or
more instances as a computer system, as a process per-
formed by such a computer system, as any individual
component of such a computer system, or as an article of
manufacture including computer storage in which computer
program instructions are stored and which, when processed
by one or more computers, configure the one or more
computers to provide such a computer system or any indi-
vidual component of such a computer system. A server,
computer server, a host or a client device can each be
embodied as a computer or a computer system. A computer
system may be practiced in distributed computing environ-
ments where operations are performed by multiple comput-
ers that are linked through a communications network. In a
distributed computing environment, computer programs can
be located in both local and remote computer storage media.

Each component of a computer system such as described
herein, and which operates on one or more computers, can
be implemented using the one or more processing units of
the computer and one or more computer programs processed
by the one or more processing units. A computer program
includes computer-executable instructions and/or computer-
interpreted instructions, such as program modules, which
instructions are processed by one or more processing units
in the computer. Generally, such instructions define routines,
programs, objects, components, data structures, and so on,
that, when processed by a processing unit, instruct the
processing unit to perform operations on data or configure
the processor or computer to implement various components
or data structures.

Components of the embodiments disclosed herein, which
may be referred to as modules, engines, processes, functions
or the like, can be implemented in hardware, such as by
using special purpose hardware logic components, by con-
figuring general purpose computing resources using special
purpose software, or by a combination of special purpose
hardware and configured general purpose computing
resources. [llustrative types of hardware logic components
that can be used include, for example, Field-programmable
Gate Arrays (FPGAs), Application-specific Integrated Cir-
cuits (ASICs), Application-specific Standard Products (AS-
SPs), System-on-a-chip systems (SOCs), and Complex Pro-
grammable Logic Devices (CPLDs).

CONCLUSION

Although the subject matter has been described in terms
of certain embodiments, other embodiments that may or
may not provide various features and aspects set forth herein
shall be understood to be contemplated by this disclosure.
The specific embodiments set forth herein are disclosed as
examples only, and the scope of the patented subject matter
is defined by the claims that follow.

In the claims, the terms “based upon” and “based on”
shall include situations in which a factor is taken into
account directly and/or indirectly, and possibly in conjunc-
tion with other factors, in producing a result or effect. In the
claims, a portion shall include greater than none and up to
the whole of a thing. In method claims, any reference
characters are used for convenience of description only, and
do not indicate a particular order for performing a method.
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The invention claimed is:

1. A system for simultaneously imaging opposing sides of
a collectible item (collectible) for each of a plurality of
collectibles, the system comprising:

a frame;

two plane mirrors, each plane mirror having a flat reflec-
tive surface, the two plane mirrors attached to the frame
in a configuration that forms a 90-degree angle between
the reflective surfaces of the two plane mirrors;

a holder attached to the frame and configured to secure the
collectible between the two plane mirrors, the collect-
ible being substantially centered on a geometric plane
extending along a bisection of the 90-degree angle,
wherein each of the opposing sides of the collectible
forms a reflection in one of the plane mirrors;

a camera attached to the frame, the camera positioned
with a field of view oriented towards the reflections
formed in the two plane mirrors, the field of view being
substantially centered within the geometric plane; and

at least two substantially triangle-shaped diffused light
sources attached to the frame and positioned to provide
light through two substantially triangle-shaped open-
ings bounded by the two mirrors.

2. The system of claim 1, wherein each of the at least two
light sources is positioned to illuminate the collectible
directly and by reflection off at least one of the mirrors.

3. The system of claim 2, wherein the number of light
sources is four, and wherein each of the four light sources is
positioned to provide light through one of four substantially
triangle-shaped openings bounded by one of the mirrors and
a side of the collectible.

4. The system of claim 2, wherein the at least two light
sources are positioned no closer to the camera than a closest
portion of the collectible being imaged.

5. The system of claim 1, further comprising:

a computer controlled robotic arm having an end effector

configured for picking and placing collectibles.

6. The system of claim 5, wherein the end effector
comprises one or more actuatable suction cups.

7. The system of claim 6, wherein the end effector
comprises two sets of suction cups, wherein a first set of
suction cups is configured for holding a first collectible and
a second set of suction cups is configured for holding a
second collectible.

8. The system of claim 5, further comprising a conveyor
from which collectibles are picked by the robotic arm for
placement in the holder.

9. The system of claim 8, wherein the robotic arm is
configured to pick imaged collectibles from the holder after
imaging and replace the imaged collectibles on the con-
Veyor.

10. The system of claim 1, wherein the holder comprises
at least one pneumatically actuated clamping wall.

11. The system of claim 1, wherein the collectible is a
cased collectible item comprising an item and a transparent
plastic case enclosing the item.

12. The system of claim 1, further comprising a computer
system comprising at least one processor and a memory
storing instructions that cause the computer system to per-
form a method comprising:

receiving an image captured by the camera;

cropping from the image an obverse side image of the
collectible;

cropping from the image a reverse side image of the
collectible;

identifying the collectible based on a label on the collect-
ible as captured within the image; and
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associating the cropped side images with the identification
of the collectible.

13. A system for simultaneously imaging opposing sides
of a collectible item (collectible) for each of a plurality of
collectibles, the system comprising:

a frame;

two plane mirrors, each plane mirror having a flat reflec-
tive surface, the two plane mirrors attached to the frame
in a configuration that forms a 90-degree angle between
the reflective surfaces of the two plane mirrors;

a holder attached to the frame and configured to secure the
collectible between the two plane mirrors, the collect-
ible being substantially centered on a geometric plane
extending along a bisection of the 90-degree angle,
wherein each of the opposing sides of the collectible
forms a reflection in one of the plane mirrors;

a camera attached to the frame, the camera positioned
with a field of view oriented towards the reflections
formed in the two plane mirrors, the field of view being
substantially centered within the geometric plane; and

at least two diffused light sources sized, shaped, and
positioned to occupy most of two open areas defined by
two triangle-shaped openings bounded by the two
mirrors, wherein each of the at least two diffused light
sources emits light from no position closer to the
camera than a closest portion of the collectible being
imaged.

14. The system of claim 13, wherein each of the at least

two diffused light sources is triangularly shaped.

15. The system of claim 13, wherein the at least two
diffused light sources are sized, shaped, and positioned to
occupy a substantial majority of the two open areas defined
by the two triangle-shaped openings bounded by the two
mirrors.

16. The system of claim 13, wherein the number of light
sources is four, and wherein each of the four light sources is
sized, shaped, and positioned to provide light through one of
four substantially triangle-shaped openings bounded by one
of the mirrors and a side of the collectible.

17. The system of claim 16, wherein each of the four light
sources is sized, shaped, and positioned to provide light
through substantially all of one of the four substantially
triangle-shaped openings bounded by one of the mirrors and
a side of the collectible.

18. A system for simultaneously imaging opposing sides
of a collectible item (collectible) for each of a plurality of
collectibles, the system comprising:

a frame;

two plane mirrors, each plane mirror having a flat reflec-
tive surface, the two plane mirrors attached to the frame
in a configuration that forms a 90-degree angle between
the reflective surfaces of the two plane mirrors;

a holder attached to the frame and configured to secure the
collectible between the two plane mirrors, the collect-
ible being substantially centered on a geometric plane
extending along a bisection of the 90-degree angle,
wherein each of the opposing sides of the collectible
forms a reflection in one of the plane mirrors;

a camera attached to the frame, the camera positioned
with a field of view oriented towards the reflections
formed in the two plane mirrors, the field of view being
substantially centered within the geometric plane; and

at least two diffused light sources positioned to provide
light through a substantial majority of two triangle-
shaped openings bounded by the two mirrors, wherein
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each of the at least two diffused light sources extends
no closer to the camera than a closest portion of the
collectible being imaged.

19. The system of claim 18, wherein each of the at least
two diffused light sources is triangularly shaped. 5
20. The system of claim 18, wherein the number of light

sources is four, and wherein each of the four light sources is
sized, shaped, and positioned to provide light through sub-
stantially all of one of four substantially triangle-shaped
openings bounded by one of the mirrors and a side of the 10
collectible.

10



